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CROSS— REFERENCE TO RELATED CASES 

The present application claims the priorities of 

commonly owned German patent applications Serial Nos. 
o 

100 04 906. 0^ and 100 04 908.7 both filed February 4, 
2000. The disclosures of the above-referenced German 
patent applications, as well as that of each US and 
foreign patent and patent application identified in the 
specification of the present application, is incorporat- 
ed herein by reference. 
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BACKGROUND OF THE INVENTION 

This invention relates to improvements in the 
making and processing of rod-shaped articles. Examples 
of articles which can be mass-produced and processed 
5 in accordance with the method and in the apparatus of 
the present invention are filter cigarettes and analo- 
gous rod-shaped smokers 1 products wherein coaxial rod- 
shaped components are held together by convoluted bands 
or strips of adhesive-coated paper, artificial cork or 

10 the like. 

Filter cigarettes are mass produced in so-called 
tipping machines which are designed to connect one or 
more plain cigarettes of unit length or multiple unit 
length with one or more filter mouthpieces of unit 

15 length or multiple unit length. Connections are estab- 

lished by adhesive-coated uniting bands which are rolled 
in a channel around the locations where the ends of the 
mouthpieces are adjacent to and normally abut the ends 
of the plain cigarettes. This results in the conversion 

20 of uniting bands into tubular sleeves or collars which, 
as a rule or in many instances, completely surround the 
filter mouthpieces and further surround the adjacent 
end portions of plain cigarettes. 

Prior to entry into the channel, each uniting band 

25 extends, e.g., tangentially , from the respective group 
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of coaxial rod-shaped constituents (one or more filter 
mouthpieces and one or more plain cigarettes) ; such 
tangentially extending uniting bands are converted into 
the aforementioned tubular sleeves in response to 
5 rolling of the respective groups in the channel which 
is bounded by two surfaces at least one of which moves 
relative to the other. Reference may be had, for 
example, to commonly owned US patent No. 4,825,882 
granted May 2 , 1989 to Werner Hinz for "APPARATUS FOR 
10 ROLLING UNITING BANDS AROUND GROUPS OF ROD-SHAPED ARTI- 

CLES". A presently preferred apparatus for making fil- 
ter cigarettes (normally filter cigarettes of double 
unit length) is disclosed in commonly owned US patent 
No. 5,135,008 granted August 4, 1992 to Erwin Oesterling 

15 et al. for "METHOD OF AND APPARATUS FOR MAKING FILTER 

CIGARETTES" . 

It is customary to provide the tubular envelopes 
of filter cigarettes and analogous rod-shaped smokers' 
prciucts with perforations, i.e., to increase the perme- 

20 ability of the envelopes. At the present time, ' such 
perforations are formed by directing pulsating beams 
of coherent corpuscular radiation against selected 
portions cf wrapping material for plain cigarettes or fil- 
ter mouthpieces, against the wrapping material which 

25 is thereupon converted into discrete uniting bands, or 
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against the tubular wrappers of finished plain or filter 
cigarettes or the like. The purpose of perforations 
in the tubular wrappers of rod-shaped smokers 1 products 
(such as the wrappers of mouthpieces forming part of 
5 filter cigarettes) is to admit cool atmospheric air into 
the column of tobacco smoke flowing from the lighted 
end of a filter cigarette into the mouth of the smoker. 
Such atmospheric air is believed to exert a desirable 
influence upon the nicotine and condensate in tobacco 
10 smoke. US patent No. 4,281,670 (granted August 4, 1981 
to Uwe Heitmann et al. for "APPARATUS FOR INCREASING 
THE PERMEABILITY OF WRAPPING MATERIAL FOR ROD-SHAPED 
SMOKERS 1 PRODUCTS") discloses certain presently pre- 

♦ 

f erred apparatus which employ laser beams and can be 
15 utilized to make holes in the wrappers of plain cigaret- 
tes, filter rod sections, filter cigarettes and other 
rod- shaped smokers 1 products . 
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OBJECTS OF THE INVENTION 

An object of the invention is to provide a novel 
and improved method of altering or selecting (parti- 
cularly increasing) the permeabilities of the wrappers 
5 of rod-shaped products, such as plain or filter ciga- 
rettes or like or analogous rod-shaped products, especi- 
ally smokers' products, which is less likely to entail 
damage to the products than heretofore known methods. 

Another object of the invention is to provide a 
10 method of shortening the intervals which are required 
to make and to further process, particularly perforate, 
filter cigarettes and the like. 

A further object of the present invention is to 
provide a novel and improved method of assembling and 
15 processing, especially changing the permeability of the 
wrappers of, rod-shaped smokers 1 products in a time- 
and space-saving manner. 

An additional object of the invention is to 
provide a method of the above outlined character which 
20 can be practiced by resorting to relatively simple, 
compact and reasonably priced apparatus. 

Still another object of the instant invention is 
to provide a novel and improved apparatus for the prac- 
tice of the above outlined method. 
25 A further object of the invention is to provide 
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a novel and improved machine for the making of filter 
cigarettes and analogous rod-shaped smokers' products. 

Another object of the invention is to provide a 
combined filter tipping and wrapper perforating machine, 
especially for the mass production of plain or filter 
cigarettes , cigars, cigarillos and analogous rod-shaped 
smokers 1 products . 

An additional object of the invention is to pro- 
vide a novel and improved apparatus for rolling rod- 
shaped articles in a filter tipping machine preparatory 
to and in the course of changing the permeabilities of 
the wrappers of such products. 

Still another object of the invention is to pro- 
vide a novel and improved perforating unit for use in 
a filter tipping machine or another machine for the 
making of rod-shaped smokers' products. 

A further object of the present invention is to 
provide novel and improved devices for accelerating and 
decelerating rolling movements of rod-shaped articles 
in the perforating unit cf a tipping machine for -ciga- 
rettes or the like* 

Another object of the invention is to provide high- 
quality rod-shaped commodities, especially high-quality 
plain or filter cigarettes, cigarillos, cigars and the 
like. 



An additional object of the invention is to pro- 
vide a filter tipping machine wherein the mechanism or 
mechanisms which assembles or assemble plain cigarettes 
with filter mouthpieces and the mechanism or unit which 
5 changes the permeabilities of tubular wrappers of the 
constituents of filter cigarettes or analogous smokers 1 
products cooperate with each other in a novel and im- 
proved way. 

Still another object of the invention is to 
10 provide a novel and improved mode of installing laser- 
operated perforating devices or units for the tubular 
wrappers of rod- shaped commodities in a machine wherein 
such commodities must be rolled for a number of differ- 
ent reasons. 

15 A further object of the instant invention is to 

provide a filter tipping machine wherein rod-shaped ar- 
ticles can be rolled at optimum speeds for each of a 
plurality of different purposes such us the application 
of adhesive -coated uniting bands which bond plain 

20 cigarettes to filter mouthpieces and the making of 
perforations in the tubular wrapper or wrappers for one 
or more constituents of a filter cigarette or the like. 
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SUMMARY OF THE INVENTION 

One feature of the present invention, resides in 
the provision of a method of changing the permeabilities 
of tubular wrappers of rod-shaped products, for example, 
5 filter cigaretes and analogous rod-shaped products of 
the tobacco processing industry. The method comprises 
the step of simultaneously changing the permeabilities 
of wrappers of a plurality of products, for example, 
of successive pairs of neighboring products of a short 

10 or long series of products. 

The permeability changing step can include 
perforating the wrappers of n > 2 products (n is a na- 
tural number) . 

In accordance with one presently preferred embodi- 

15 ment of the improved method, the perforating step in- 
cludes establishing a source of n at least substantially 
parallel laser beams, and directing the n beams upon 
n - x oscillatable beam reflecting mirrors to focuf- the 
n beams upon the wrapper of at least one product ix is 

20 a natural number less chan n} . For example, n can rqual 
two. Such method can further comprise the steps of mov- 
ing the products in the course of the changing step and 
oscillating each mirror to thus focus the beams upon 
the wrappers of moving prooducts. 

25 The changing step can include simultaneously per- 
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forating m selected portions of the wrapper of each 
product. The number (m) of selected portions oi the 
wrapper- is a natural number and can equal or exceed two. 
The perforating step can include directing m 
5 substantially parallel pulsating laser beams upon the 
wrapper of each prodct. In accordance with a presently 
preferred embodiment of the method, the perforating step 
includes simultaneously directing £ laser beams upon 
£ partially reflecting mirrors to reflect a first 

10 portion and to permit passage of a second portion of 
each laser beam, and directing the second portions of 
the laser beams against at least one fully reflecting 
mirror (m can equal £ (a + 1) wherein £ is a natural 
number and a is a natural number including zero) . 

15 Another feature of the present invention resides 

in the provision of a device or unit tor changing the 
permeabilities of tubular wrappers of a series of at 
least substantially equidistant rod-shaped products. 
The improved device comprises means for emitting n laser 

20 bea^s, and means for simultaneously directing the Marker 
beams upon tne wrappers of n products (n is a natural 
number greater than one) . The directing means comprises 
n - x movable .airrors which are arranged to deflect a 
plurality of laser beams making an acute angle the 

25 magnitude of which is a function of the distance between 
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neighboring products of the series (x is a natural num- 
ber less than n) . 

The permeability changing device can further com- 
prise means for moving the products of the series along 
5 a predetermined path (e.g., in a ^craight channel or 
in an arcuate channel) and means for oscillating each 
mirror to thus focus the beams upon the wrappers of 
selected products in the predetermined path. The di- 
recting means can include means for simultaneously 

10 focussing at least one discrete beam of corpuscular ra- 
diation upon each of m different portions of the wrapper 
of each of the series of products in the path (m is a 
natural number greater than one) . The oscillating means 
can include means (such as a motor) for oscillating 

15 the n - x mirrors about a commco axis. 

The mirrors can include 3 = (m/£) - 1 partially 
transmitting mirrors which are arranged to split each 
of £ incident beams into a reflected first portion and 
a transmitted second portion, and at least one iu.lly 

20 reflecting mirror for the second portions of the beams 
(£ is a natural number and £ is a natural number includ- 
ing zero) , 

A further feature of the instant invention resides 
in the provision of an apparatus for treating smokers 1 
25 products of the type wherein a rod- shaped component 
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(such component can contain or consist of tobacco and/or 
filter material for tobacco smoke) is surrounded by a 
tabular wrapper carrying a deformable strip, such as 
a band of so-called tipping paper used in the making 
5 of filter cigarettes. The improved apparatus comprises 
a rolling unit having a plurality of surfaces which de- 
fine a channel and include at least one first surface 
arranged to move relative to at least one second surface. 
The channel has an inlet and an outlet and the apparatus 

10 further comprises means for feeding into the inlet suc- 
cessive products of a series of products having tubular 
wrappers each of which is contacted by the respective 
strip so that the wrappers are caused to roll due to 
contact with the aforementioned surfaces and to thus 

15 convolute the strips about the respective wrappers in 
the channel. The improved apparatus still further com- 
prises means for changing the permeabilities of the 
wrappers during rolling in a predetermined portion of 
the channel; such changing means comprises means for 

20 simultaneously perforating the wrappers cf at least two 
products in the predetermined portion of the channel. 

Further co the aforementioned predetermined por- 
tion, the channel includes an additional portion which 
is disposed at the inlet; the strips are convoluted 

25 around the respective wrappers in such additional por- 
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tion of the channel. The predetermined portion of the 
channel can immediately follow the additional portion 
(as seen in a direction from the inlet toward the outlet 
of the channel) , and the perforating means is or can 
5 be arranged to change the permeabilities of the wrappers 
of products at least in the predetermined portion of 
the channel (i.e., the perforating treatment can begin 
while the products are still in the additional portion 
of the channel) . 

10 It is often preferred to impart to the channel 

an arcuate shape. This can be carried out by employing 
a rolling unit which comprises a rotary conveyor (such 
as a rotary drum-shaped conveyor) having a cylindrical 
peripheral surface which constitutes the at least one 

15 first surface, and a stationary rolling member having 
a concave surface which is concentric with and is spaced 
aparr from the peripheral surface of the drum-shaped 
conveyor; such concave surface th^r* constitutes t'ao. 
at least one second surface. 

20 The improved apparatus can bv incorporated' into 

or associated with a tipping machine which turns oo*:: 
filter cigarettes or analogous rod-shaped smokers 1 pro- 
ducts . 

The novel features which are considered as charac- 
25 teristic of the invention are set forth in particular 
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in the appended claims. The improved apparatus and the 
improved permeability changing device themselves, 
however, both as to their construction and the modes 
of assembling, installing and utilizing the same, 
5 together with numerous additional important and advanta- 
geous features and attributes thereof, will be best un- 
derstood upon perusal of the following detailed 
description of certain presently preferred specific em- 
bodiments with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a somewhat schematic partly elevational 
and partly vertical sectional view of portion of a 
combined filter cigarette making and wrapper perforating 
5 apparatus which embodies one form of the present inven- 
tion; 

Fig. 2 is an elevational view of a filter 
cigarette of double unit length as it issues from the 
arcuate rolling channel of the apparatus shown in Fig. 
10 1 ; and 

Fig. 3 is a diagrammatic view of one presently 
preferred embodiment of a wrapper perforating unit which 
can be utilized in the improved apparatus. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig- 1 shows an apparatus 1 which is designed to 
treat smokers 1 products 6. Eac « smokers 1 product com- 
prises two plain cigarettes 6a, 6b (see Fig. 2) of unit 
5 length, a filter rod section or mouthpiece 6c of double 
unit length which is located between and is coaxial with 
the two plain cigarettes, and a tubular sleeve 8a which 
surrounds the entire filter rod section of double unit 
length and the adjacent inner end portions of the two 

10 plain cigarettes- The sleeve 8a is a converted strip- 
shaped uniting band 8 one side of which is coated with 
a suitable adhesive and a portion of which adheres to 
the tubular wrapper of the filter rod section 6c prior 
to treatment of the uniting band by a permeability 

15 changing (perforating) unit or device in accordance with 
the present invention- When the treatment of the groups 
of coaxial rod-shaped articles 6a, 6b, 6c is completed, 
the uniting band 8 (hereinafter called strip) is con- 
verted into a sleeve 8a which sealingly connects the 

20 filter rod section 6c to the adjacent inner end portions 
ot the plain cigarettes 6a, 6b. The sleeve 8a form part 
of a composite tubular wrapper 112 (refer again to Fig. 
2) which is composed of the tubular wrappers or enve- 
lopes of the plain cigarettes 6a, 6b (such envelopes 

25 are normally made of cigarette paper) , of the tubular 
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wrapper or envelope of the filter rod section 6c (this 
enveope can also consist of cigarette paper) and of the 
sleeve 8a. The latter can be made of imitation cork 
or the like- Such composite tubular wrapper 112 
surrounds a rod-shaped component 113 (Fig. 2) which is 
composed of two rod-like tobacco fillers forming part 
of the plain cigarettes 6a, 6b and of a filter rod made, 
e.g., of acetate fibers and forming part of the filter 

rod section 6c. 

In accordance with heretofore known methods (such 
as that disclosed in the aforementioned US patent No. 
5 ,135,008 to Oesterling et al.), the groups of parts 
6a-6c and 8 are caused to pass through a first rolling 
channel (such as that defined by the parts 31, 32 shown 
in Fig. 1 of the '008 patent) in order to convert the 
uniting band or strip 8 into a sleeve 8a, and thereupon 
through a discrete second rolling channel (such as that 
shown in Fig. 13 of the aforementioned US patent No. 
4 ,281 ,670 to Heitmann et al . ) . This would entail repe- 
ated acceleration of successive groaps 6a-6c from zero 
rolling speed to a desired or optimum rolling speed 
(first to ensure the conversion of successive uniting 
bands or strips S into cylindrical sleeves 8a and there- 
upon to ensure a proper increase of permeability of the 
composite tubular wrapper 112 of the filter cigarette 
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6 of double unit length) . Moreover, the rolling speed 
of each filter cigarette of double unit length turned 
out by the apparatus of Oesterling et al. must be 
reduced to zero, and the same holds true for each filter 
cigarette which is subjected to a perforating 
(permeability influencing) treatment in accordance with 
the teaching of Heitmann et al. 

The apparatus 1 of Fig. 1 is constructed and 
assembled in such a way that successive groups including 
the parts 6a-6c, 8 are set in rolling motion only once, 
namely in an arcuate rolling channel 90 wherein the 
strips 8 are converted into sleeves 8a which sealingly 
bond the respective parts 6a, 6b, 6c to each other 
(i.e., which connect such parts into filter cigarettes 
6 of double unit length) . Furthermore, each freshly 
formed filter cigarette 6 continues to roll and to thus 
advance into the range of a novel permeability changing 
(perforating) unit including at least one soerce of 
corpuscular radiation which provides the sleeve 8a with 
a requisite number of suitably distributed perfora- 
tions. Fig. 2 shows, by way of example only, four 
annuli 114 of perforations provided in the sleeve 8a 
(converted strip 8) and in the tubular envelope (not 
shown) of the filter rod section 6c within such sleeve. 
25 The annuli 114 of perforations admit atmospheric air 



15 



20 
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into the column of tobacco smoke flowing from the 
lighted end of a filter cigarette of unit length (i.e., 
one-half of the filter cigarette 6 shown in Fig. 2) . 
Conversion of filter cigarettes (6) of double unit 
5 length into filter cigarettes of unit length takes place 
at a severing or subdividing station corresponding to 
that shown at 36, 37 in Fig. 1 of the patent to Oester- 
ling et al. Each filter cigarette 6 is severed midway 
across the sleeve 8a (this is shown in Fig. 2, as at 
10 8b). 

That portion of the apparatus 1 which is shown 
in Fig. 1 comprises a rotary drum-shaped rolling 
conveyor 80 having a cylindrical peripheral surface 84 
cooperating with the complementary concave surface 86 

15 of a stationary rolling member 88 to define an arcuate 
rolling channel 90. The shaft 80a of the conveyor 80 
is driven to rotate clockwise (arrow 81) , and this con- 
veyor receives successive groups 6a-6c (each of which 
carries a substantially tangentially extending adhesive- 

20 coated uniting band 8) from a rotary drum-shaped conveyor 
2. The conveyor 2 has axially parallel peripheral 
flutes 3 which communicate with suction ports 3a (only 
one shown) to attract groups 6a-6c on their way from 
a source (such as the relevant part of the tipping ma- 

25 chine disclosed by Oesterling et al.) to the transfer 
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station between the conveyors 2 and 80. 

The peripheral surface 84 of the conveyor 80 is 
provided with relatively shallow equidistant axially 
parallel grooves or flutes 82. The rolling channel 90 
includes a first portion 92 which is adjacent the inlet 
54 and wherein the uniting bands or strips 8 are convo- 
luted around the rod-shaped sections 6c of the 
respective groups 6a-6c, a second portion 94 wherein 
the tubular wrappers 112 of successive freshly formed 
filter cigarettes 6 of double unit length are provided 
with perforations 114 (reference should be had again 
to Fig. 2), and a third portion (transporting portion) 
96 wherein the filter cigarettes 6 advance toward the 
outlet 34 of the rolling channel 90. 

The rolling member 88 has a centrally located open- 
ing or window 98 which permits beams 100a, 100b of 
coherent radiation to penetrate into the channel portion 
94 and to perforate selected portions of the wrappers 
112 of successive filter cigarettes 6 of double unit 
length. The means for deflecting the beams 100a.; lOOt 
comprises an oscillating mirror 48 and such beams are 
caused to follow filter cigarettes 6 in the channel 
portion 94 by suitable optical means including a focus- 
corrected lens 49. The beams 100a, 100b make an acute 
angle a which is selected in such a way that these beams 
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can simultaneously change the permeabilities of two 
successive filter cigaretes 6 in the channel portion 
94. An advantage of such mode of operation is that a 
longer interval of time is available for each perforat- 
ing operation . Thus, the speed of rolling movement of 
filter cigarettes 6 in the channel 90 can be reduced 
accordingly which reduces the likelihood of damage to 
the filter cigarettes rolling past the window 98 in the 
stationary rolling member 88 without causing a reduction 
of the ' output of the production line which embodies a 
tipping machine employing the apparatus 1 of Fig. 1. 

In order to avoid the need for rolling movements 
of successive groups 6a-6c over the axially parallel 
edges or ridges 102 (which flank the front and rear si- 
des of the flutes 82 in the peripheral surface 84 of 
the conveyor 80) while such groups begin to roll at the 
inlet 54 of the arcuate rolling channel 90 , the conveyor 
80 carries radially movable displacing elements 1.04 in 
the form of pushers which are caused to move radially 
outwardly (see the arrow 108) at the inlet 54 of the 
channel 90 and to thus lift the groups 6a-6c out of the 
respective flutes 82. The pushers 104 remain extended 
(to at least partially out preferably completely or 
nearly completely fill the respective flutes 82) during 
travel past the rolling channel 90 but are retracted 
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at the outlet 34 of this channel so that the finished 
filter cigarettes 6 of double unit length can reenter 
the respective flutes, for example, by suction. To this 
end, the flutes 82 communicate with suction ports 105 
(one shown in the left-hand portion of the conveyor 80) 
which begin to communicate with a suitable suction gene- 
rating device (e.g., with the suction intake of a fan, 
not shown) upon arrival at the outlet 34 of the rolling 
channel 90 all the way to the transfer station between 
the conveyor 80 and a take-off conveyor 74 for success- 
ive cigarettes 6. 

The outer faces 106 of the pushers 104 are confi- 
gurated to lie flush with the adjacent portions of the 
peripheral surface 84 of the drum-shaped conveyor 80 
during travel past the rolling channel 90. These 
pushers are retracted into the conveyor 80 (see the 
arrow 110) not later than downsteam of the transfer con- 
veyor 74 so that the flutes 82 are again ready to 
receive fresh groups 6a-6c at the transfer station 
between the conveyors 2 aod 80. In fact, the pushers 
104 can be retracted from the respective flutes 82 
immediately downstream of the outlet 34 of the rolling 
channel 90 so that such flutes can then receive 
succesive finished filter cigarettes 6 and deliver them 
to the transfer station between the conveyors 80 and 74. 
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Fig. 2 shows a finished filter cigarette 6 of 
double unit length as it appears upon advancement with 
and relative to the conveyor 80 in the channel poiiion 
9 6 (i.e., upon completion of the perforating operation 
5 in the channel portion 94), in its flute 82 on the way 
from the channel 90 to the conveyor 74 and in a flute 
of the conveyor 74. Fig. 2 further shows that the four 
annuli 114 of perforations form two pairs of closely 
adjacent annuli which are provided at opposite sides 

10 of the location of future cut 8b and extend through the 
convoluted strip (sleeve) 8a as well as through the 
wrapper of the filter rod section 6c. The wrapper of 
the filter rod section 6c is surrounded by the sleeve 
(convoluted strip) 8a. Each of the annuli 114 can 

15 constitute a circumf erentially complete ring-showed 
arr>::y of equidistant perforations having substantially 
identical sizes and/or shapes. 

Fig. 3 illustrates anocher presently preferred 
manner of directing pairs of at least substantially x.a- 

20 raj" -1 laser beaius 44a, 44b aad 46a, 46b toward and" i'. to 
the window 9 8 of the stationary rolling member 8 8 shewn 
in Fig. 1 to provide successive filter cigarettes 6 with 
two pa-rs of annular arrays 114 of perforations. Two sour- 
ces 44, 46 respectively discharge pulsating laser beams 

25 44a, 44b and 46a, 46b. These pairs of beams are parti- 
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ally reflected by mirrors 47, 47'. and those portions 
of the beams 44a, 44b and 46a, 46b which are transmitted 
oy the mirrors 47, 47' are fully reflected by additional 
mirrors 50 , 50'. Two oscillatable mirrors 48, 48' (the 
oscillating means can. include a suitable motor 151) 
cause the pairs of beams 44a-l, 44b -1 and 46a-l, 46b- 
1 (mirror 48) and 44a-2, 44h-2 and 46a-2, 46b-2 (mirror 
48') to xmpinge upon lenses 49 , 49 1 which cause the 
beams to travel (see the double-headed arrows 120 and 
120') with the filter cigarettes 6 rolling in the 
channel portion 94. The character 51 denotes in Fig. 
3 the common axis about which the mirrors 48 , 48' are 
oscillated by the motor 151. 

The making of perforations (such as those forming 
part of the arrays 114) can begin (in the rolling 
channel 90) even before the conversion of strips 8 into 
sleeves 8a is completed. This might not be necessary 
if the portion 94 of the arcuate rollino; channel 90 
suffices to complete- the perforating step without neces- 
sitating a roiling of the groups 6a-6r at an excessively 
high speed. 

Certain features of the illustrated presently pre- 
ferred embodimeuts of the improved apparatus 
(respectively shown in Figs. 1 and 3) are believed to 
be novel per se and, therefore, merit patent protection 
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with as well as independently of other features of the 
respective apparatus. For example, the features which 
are shown in and which are described with reference to 
Figs. 1 to 3 are believed to merit patent protection 
individually (such as the two perforating units) as well 
as jointly with other features (such as the means 
defining an arcuate rolling channel 90 which extends 
beyond the perforating unit (window 98)). 

Fig. 3 illustrates the manner of providing 
successive filter cigarettes 6 of double unit length 
with four (preferably circumferentially complete) annuli 
114 of perforations in a distribution similar to or 
identical with that shown in Fig. 2. Two substantiality 
or nearly parallel laser beams 4 4a.. 44b are emitted by 
a source (laser) 44 and are caused to impinge upon the 
partially transmitting mirror 47. The mirror 47 
respectively splits the beams 44a and 44b into pa^.rs 
of ©earns 44a-l, 44b-l and 44a-2, 44b-2. The beams 44*- 1 
an<I 44b- 1 are reflected upon the oscillating len- 4 8 
and the beams 44a-2, 44b-2 penetrate through the mirror 
47 and are deflected by the fully reflecting mirror 50 
to impinge upon a second oscillating lens 48'. The 
directions of oscillatory movements of the lenses 48 , 
48' are respectively indicated by the double-headed ar- 
rows 120, 120'. The lenses 48, 48' respectively direct 
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the beams 44a-l, 44b-l, 46a-l, 46b- 1 and 44a-2, 44b -2, 
46a-2 and 46b-2 upon the focussing lenses 49, 49'. The 
lenses 49, 49 1 respectively focus the beams 44a-l, 44b-] ^ 
44a-2, 44b-2 upon two discrete filter cigarettes 6, or 
5 upon different parts of a single cigarette 6, in the 
portion 94 of the rolling channel 90. 

The two mirrors 48/ 48* are oscillatable (by the 
motor 151) about a common axis 51? this axis is normal 
to the plane of Fig. 1. The partly transmitting mirror 

10 47 1 divides the beams 46a, 46b into two pairs of sub- 
stantially parallel beams 46a-l # 46b-l and 46a-2,46b-2 
which enable the perforating device or unit to provide 
each of the series of successive filter cigarettes 6 
in the channel portion 94 with four annuli 114 of 

15 perforations; the lenses 49 , 49 1 cause tht respective 
pairs of beams 46a-l, 46b-l and 46a-2, 46b -2 to remain 
focussed upon the selected cigarette or cigarettes 6 
while such cigarette (s) rolls or roll in the portion 
94 of the channel 90. 

"0 In order to penr.it for simultaneous perforating 

of two discrete filter cigarettes 6 of double unit 
length, the second source 46 of Fig. 3 emits (simultane- 
ously with the source 44) the additional pair of laser 
beams 46a, 46b waich are substantially parallel to each 

25 other and are shown in Fig. 3 by broken lines. The re- 
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fleeted portions 44a-l, 44b- 1 of the beams 44a, 44b make 
with the reflected portions 46a-l, 46b~l of the beams 
46a, 46b an angle a which is selected in such a way that 
it corresponds to or is a function of the distance 
between two successive filter cigarettes 6 in the 
portion 94 of the rolling channel 90. Thus, the 
perforating unit or device of Fig. 3 renders it possible 
to simultaneously perforate the wrappers 112 of two 
successive cigarettes 6 in the channel portion 94. The 
beams 46a, 46b are treated (by mirrors 47', 50 1 and by 
the lens 48') in the same way as described in connection 
with the beams 44a, 44b. The pairs of beams which are 
obtained upon splitting of the beams 46a, 46b are 
respectively shown at 46a-l, 45b-l and 46a-? and 
46b-2; such pairs of beams are substantially parallel 
to each other. 

An important advantage of the improved method and 
apparatus is that the distances between successive 
cigarettes 6 in the channel portion 94 can be less thar 
those on the conveyor 30 and/or 2 ard/or 74, and that 
such closely adjacent successive cigarettes 6 can be 
advanced (sideways) at a relatively low speed without 
it being nece.^ary to reduce the output of the apparatus 
1 per unit of time. This means that the speed at which 
the cigarettes 6 roll in the channel portion 94 can be 
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reduced which, in turn, reduces the likelihood of damage 
to the wrappers 112 because the cigarettes are treated 
more gently than those which must roll at a hi.rh or very 
high speed. 

The manner in which the shaft 80A of the conveyor 
80 (and the shafts of the conveyors 2, 74) can be driven 
is or can be the same as described in my commonly owned 
copending patent application Serial No* 

By way of example, the improved apparatus 1 can 
be set up to simultaneously perforate the wrappers 112 
of two articles or products 6. Such apparatus can 
employ the laser beams 100a, 100b of Fig. 1 which make 
an acute angle a the magnitude of which depends upon 
the mutual spacing of successive products 6 in *<:hat 
portion (such as 94) of the rolling channel 90 wherein 
th* perforating of the wrappers 112 takes place or 
should take place. Thus, a single oscillatable mirror 
(such as the mirror 48 shown in Fig. 1) si.cfices to 
simultaneously perforate the wrappers 112 of several 
products. 

It is possible to further simplify the just 
described apparatus by omitting the mirror 4 3 of Fig. 
1, i*s. # by causing the beams .100a, 100b to impinge di- 
rectly upon the wrappers 112 of several successive rod- 
shaped products (such as the illustrated filter ciga- 



rettes 6 of double unit length) . It is often desirable 
to employ one or more focus-corrected optical elements 
(49) in order to even more reliably ensure accurate fo- 
cussing of laser beams upon the products 6 in the 
rolling channel. 

The single mirror (such as the mirror 48 shown 
in Fig. 1) is or can be oscillatable by a suitable motor 
(corresponding to the motor 151 shown in Fig. 3). Such 
arrangement is desirable because it permits for accurate 
focussing of laser beams (such as 100a, 100b) upon 
products 6 which are in motion, i.e., which roll in a 
channel such as the channel 90 of Fig. 3. 

The apparatus which embodies the structure of Fig. 
3 exhibits the additional advantage that (a) it can 
simultaneously perforate the wrappers 112 of several 
successive products 6, and (b) it can simultaneously 
provide each of the products 6 within the range of the 
improved perforating unit or device with several arrays 
(such as the annuli 114) of perforations. This is espe- 
cially desirable in the tobacco processing industry, 
and more specifically in connection with the making of 
rod-shaped smokers 1 products which must be provided 
with pronounced ventilating zones capable of admitting 
substantial amounts of atmospheric air into the column 
of tobacco smoke. The arrangement which is shown in 



and which was already described with reference to Fig, 
1 is designed to provide each filter cigarette of unit 
length (i.e., each half of the filter cigarette 6 shown 
in Fig. 2) with two arrays or groups of annuli 114 of 
5 perforations. This is accomplished by resorting to a 
plurality of partially transmitting mirrors (47 , 47 1 ) 
which reflect the portions 44a-l, 44b-l and 46a-l, 46b-l 
of the incident substantially parallel beams 44a, 44b 
but permit the portions 44a-2, 44b-2 and 46a-2, 46b-2 

10 to pass therethrough. The portions 44a-2, 44b- 2 and 
46a-2, 46b- 2 are thereupon fully reflected by the 
mirrors 50, 50' to respectively impinge upon and to be 
reflected by the oscillatory mirrors 48, 48*. The mir- 
rors 48, 48' can be omitted, i.e.,. the pairs of beam 

15 portions 44a-2, 44b-2 and 46a-2, 46b-2 can be caused 
to impinge directly upon the wrappers 112 of two discre- 
te cigarettes 6 of double unit length while such 
cigarettes roll in the channel portion 94 or in the 
channel . portion 94 and in a part of the channel portion 

2C 92. The total number of laser beams which are available 
for the making of perforations can be ascertained by 
resorting to the equation m = £(£+ 1); m is the number 
of laser beams emitted by the source or sources (such 
as 44, 46), £ is the number of incident laser beams 

25 (44a, 44b, 46a, 46b) , and 3 is the number of partially 
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transmitting mirrors 47, 47 f ). The number c[ can equal 
zero or any other natural number. 

If the beams 44a, 44b of Fig. 3 (corresponding 
to the beams 100a, 100b of Fig. 1) are partially 
5 reflected by a single mirror 47 and the portions 44a-2 
44b-2 are fully reflected by the mirror 50, one obtains 
two pairs of substantially parallel beams 44a-l,44b-l 
and 44a-2, 44b-2. Such pairs of parallel or nearly 
parallel beams can be utilized for the making of four 

10 arrays (annuli) 114 of perforations in successive filter 
cigarettes 6 of double unit length. 

The structures shown in Figs. 1 to 3 of the pre- 
sent application are or can be identical with those 
respectively shown in Figs. 6 to 8 of the aforementioned 

15 commonly owned copending patent application Serial 
No. 

A further important advantage of the improved 
method and apparatus and perforating devices is that 
they render it possible to produce high-quality filter 

20 cigarettes, filter cigars, filter cigarillos and 
analogous products which must undergo several different 
treatments while rolling to move sideways past several 
treating and/or processing stations. Moreover, such 
several different treatments can be carried out and 

25 completed without affecting the appearance and/or other 
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desirable characteristics of 
without causing a reduction 
or production lines for the 



the ultimate products and 
of the output of machines 
making of such products. 
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Without further analysis, the foregoing will so 
fully reveal the gist of the present invention that 
others can, by applying current knowledge, readily adapt 
it for various applications without omitting features 
that, from the standpoint of prior art, fairly consti- 
tute essential characteristics of the generic and 
specific aspects of the above outlined contribution to 
the art of varying the permeabilities of wrappers of 
rod-shaped smokers' products and of other rod-shaped 
articles and, therefore, such adaptations should and 
are intended to be comprehended within the meaning and 
range of equivalence of the appended claims. 
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